Before removal of the first sample, 20 ml of air were withdrawn from the probe to remove air introduced when the probe was emplaced in the ground; 20 ml of air were also removed from the probe whenever the rubber septum was changed, approximately every 4 to 6 weeks, to remove air introduced during this operation. All soil gas samples had equilibrated for a minimum of 24 hours before collection. Samples were collected from the hollow probe by inserting the needle of a syringe through the septum in the cap and withdrawing 10 cc of the soil gas. Samples were collected from the hemisphere by withdrawing 10 cc of the surficial soil gas through the hollow tube in the top of the hemisphere into the syringe. The soil gas samples were transferred to evacuated blood sampling tubes for storage, by inserting the needle of the syringe containing the gas sample through the rubber cap of the evacuated tube and allowing the sample in the syringe to be drawn inside. The needle hole was covered with silicone glue. Soil gas samples can be stored in these evacuated tubes for as long as 2 months without leakage (Hinkle and Kilburn, 1979) .
Samples were collected daily for more than 14 months, excluding weekends and holidays. Replicate soil gas samples were collected twice daily from the probe and hemisphere during the first 11 weeks of the study; replicate sampling was discontinued as a result of analysis-of-variation studies, which indicated that more variations in sample concentration occurred among the daily samples than between the replicate samples. Sampling twice a day was discontinued after 13 weeks because long-term trends in gas concentrations could be observed in samples collected only once a day.
Barometric pressure was measured continuously by a recording barometer located inside the adjacent building. Air temperature and relative humidity were measured continuously by a portable recording hydrothermograph located near the probe and hemisphere. Soil temperature was measured by a metal dialtype thermometer, with the tip of the thermometer stem buried at 20-cm depth in the ground adjacent to the probe. Soil moisture was measured only indirectly, as amounts of rain and snowfall. Rainfall was measured by a rain gauge attached to the plastic pipe protecting the probe. The depth of snow lying on the ground was measured with a ruler.
ANALYSES
Gas in the vials was removed by injecting a volume of air equal to the volume of the vial into the vial and removing the mixture of air and soil gas. The samples were analyzed for helium using mass spectrometry (Reimer and Denton, 1978) . Standard samples of air containing known concentrations of helium were run several times per day to insure stability of the instrument. Concentrations of helium were reported as differences compared to the concentration of helium in air; these differences were positive or negative, depending on whether the measured concentration was above or below the concentration of helium in air (5,240 parts per billion) (Glueckhauf, 1946; Oliver and others, 1984) . The reproducibility of determination ranged from 30 ppb to 100 ppb above or below the concentration of helium in air. The tubes used for sample storage were approximately 80% evacuated. They contained a residual concentration of helium, introduced during the manufacturing process, that was the same for all the tubes in each lot produced by the manufacturer. This residual helium concentration was measured and subtracted from the raw measurement of helium in soil gas.
Samples were analyzed for carbon dioxide and oxygen using gas chromatography; operating conditions for the gas chromatograph are shown in table 1. Concentrations of carbon dioxide and oxygen were measured compared to standard curves, and are reported as volume percents of the total gas sample. Standard samples containing known concentrations of C02 and 62 were analyzed several times per day to insure stability of the instrument.
DESCRIPTION OF DATA TABLES
Data from the analyses were entered into an IBM personal computer and stored on disks, using STATPAC programs developed for personal computers by the U.S. Geological Survey (1986) . Data for all measurements obtained during the study are listed in table 2.
Data listed in table 2 include: date of sample collection, time of day (standard time), soil temperature (°C), air temperature (°F), percent humidity, rainfall (inches), depth of snow on the ground (inches), barometric pressure (inches), percent C02 (probe), percent 02 (probe), parts per billion helium (above or below the concentration of helium in air--for probe samples), percent C02 (hemisphere), percent 02 (hemisphere), and ppb helium (above or below the concentration of helium in air for hemisphere samples). Because of the formatting used in the computer program that produced table 2, the data listed carry two to four nonsignificant digits to the right of the significant digits; these data were not determined to the accuracy suggested by the extra zeros. Concentrations of C02 , 02 , and helium listed for the first 71 samples are averages of replicates collected during the first 11 weeks of the study. The letter B following four zeros in the data indicates that no analysis was performed for that particular parameter. 190 190 191 191 192 192 193 193 194 194 195 195 196 196 197 197 198 198 199 190 190 191 191 192 192 193 193 194 194 195 195 196 196 197 197 198 198 199 
